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IBSTPACT 

This paper describes a series of experiments which 
indicate how different reinforcement systems affect cooperative, 
compe*'i*i?e, and individualized learning structures. Following a 
hripf literature review of prior research, the experiments 
investiqat«»d (1) individual reinforcement for peer tutoring and 
shar«d-group reinforcement for peer tutoring. They examined the 
effects of rainforceaent by demonstrating how reward structures 
interact with several independent variables in controlling the 
*raquency of cooo'^rative behavior. The studies support the idea 
chil-lren from various socioeconomic classes, 3-to 1 1-years-old, 
classrooms of U-i7 a'?»b«»rs, can work together effectively in 
coop^ra* We instructional situations involving curriculum materials 
*^uch as mathematics, vocabulary development, and reading. Also, the 
rosnl^-s indicate that wh^n appropriate reinforcement is provided for 
cooperative behavior, helping b*='haviors as well as student 
porforwance are increased. Several research topics are suggested for 
*ij*iire research or ♦ he fie. ve lopnent ani evaluation of cooperative goal 



(2) 

can 

that 
in 



• 




S Oi»*4lir%iENf Of HiAiTN 
« Due « f iQPf 4 Klrt i » A«f 

t uvea f CM 



Stf\ 



UJ 



THE EFFECTS OF DIFFERENT REINF0RCEM3NT STSIEMS OH COOPERATIVE 
BEHAVIORS EXHIBITED BY CHILDREN IN CLASSROOM CONTEXTS 



David R, Buckholdt 
Department of Soclolo;^ 
Marquette 'Jnlvarsity 
Kllwauke«, Wisconsin 



John S. Wodarski 
Aasoclate ?rof»:ij3or 
School of Social Work 
University of Tenneaaee 
* Knoxvllle, Tennessee 

Qf-. and 

\ Resesirch Director 

^ r.roup IntOiTratlcn Project 
J^vi J«>wl5h Corjnunlty Gentcrc Association 
St. Louln, Mlsnouri 

O 
O 

Oi 



Pnr-^r -r^-ontM ^.t tM Ann^ial Ko'^tlrv; of thft Anerlcan Psycholoirlcal As^iocl.^tlon 

F'n»-^rat! of tnln T'^.n-i^-^rlot f.-^cU 1 t^, t'^d throu^^h fundln^: from U. :.P,H. 
'>nt/*r for .;tu!i^-. of ^Jrlm^^ nnJ ^^•iln-'^^ncy. 

ERIC • • 



ABSTRACT 

The merits of cooperative, competitive, and individualized 
learning? structures are reviewed. A series of experiments eon- 
ducted over several years which Indicate how different rein- 
forcement systems affect these structures are elaborated. Also 
discussed are Issues for future research. 



Ihe notion of ehildrtn working eooporativaly for purpcses of 
inatrwctlon is not a new idea. As early as the first century, Quintilian 
argued that students could benefit fro* teaching one another (Gartner, 
et al., 1971). Johann Anos Comenlus (1592-1670) believed that students 
would benefit both by teaching and being taught by other students (Comenlus, 
1921). In late eighteenth centi'ry England, Joseph Lancaster and Andrew 
Beil nade extensive use of cooperating student gro-ps, and the idea was 
apparently tried for the first time in the United Stateo when a Lancastrian 
School was opened in New York City in 18O6 (Cubberley, 1934). 

In recent years, the idea of cooperating children working in in- 
structional or problem-solving groups of two or more, has enjoyed somewhat 
of a revival In this country. Gome of this recent interest in cooperative 
groups has undoubtndly been spurred by problems of tight school budgets 
and overcrowded classrooms, since student teachers can provide instructional 
assistance without extra cost. A more positive stimulus for the new 
experimentation, however, has arisen from the belief that group Instruction 
and problem solving may offer significant advantages for students. A 
complete list of potential advantages is beyorid the scope and intent of this 
pap«r but we can offer several possibilities (Gartnor, et al., 1971| Johnson 
and Johnson, 197^). 

1. Problem solving and overall perfonnance may be better in 
p:roup than In Individual contexts. 

2. "/roup l.-'.tTaction .iwy improve Interpernonal and cooperative 
skill n In p;roup nfl-nb^rs, 

3. '"'Orlal r/'r'^r'<»ntl '/<♦ or role taklrus <intl empathy m\y be 
h*l*^hVr,«»d in rro-jp '^ont^xta, 

I r,'- ♦ r •J-' tl on froi or cooporatl v prn';i'>m rolvlni/ with othi'»r 
.^t!jd*ntn mr\y rr-'i'j'-o nr.rl»»ty "au'-,*'-) hy nt^tun, --i^n , and bacV-i-rovjr.ii 
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differences between students and adult teacshers. That 1«» 
tutors aay be able to 'romaunlcate more readily with children 
who have slow learnln/^ rates, or when an adult creates anrlety 
In a stud.jnt another child may be a more effective t«ac' er^ 

5. Otiier children can 'provide more individualized instruction, 
including direct and immediate feedback. 

6. Teaching Another student may increase understanding well 
as build sel**-confldenoe, ego strength, and lead the 
acquisition of teaching behavior, a general skill that can 
b« very useful in an adult society, 

7. The opportunity to teach another student nay provide notivation 
that w^5 absent when a .student was responsible only for himself, 

8. Peer tutors nay be more patient than teachers with children 
who have slow learning rates. 

9. Tutor! fi^ nwy reinforce prior learning, aiay lead to reforroulation, 
and to deoper understand Ing of the basic structure of the 
BAterlAl, 

F<»w of U-.^fl-^ potrtntlal posltlvft effects have been directly Investigated 
In nxp'fri'r^ntAl sltuAtlons, but there have been a number of evaluative 
•\t.ijrJl«»T -i '(^li^n'^'i to t/,'<^t th*» pf fQctlvness of cooperative tutoring arran<7Q- 
«»sn*r. -rvl-r C'Mitroll*»rJ corvlitlons (A-n.-xrl-i ^TV^ Lelth, 19^9j Cloward, I967; 
[-^♦.♦/•n, V'^'^i .-r-i^Ar ar«J ;t>-»rn, I'^O; ^artn****, Kohlor and T'lf^ssmAn, 1971; 
Ham-lln irr! ■•>.n'-:Iln, IT?.' '.irrlT nnJ heman, 197?.» fiarrln, .-hemin, 
■•'-sn-l.Tnor,, W'] ■•■».:-rl , J. 7^/; -.\-,'?ln/"'*r ar/1 Via, 19^'^J I<t:':An, '".ai^nor, and 
Q yr.pf,.— -«ry , ] V^-W'^nrVr tr.' k^'ry, lV71j Mor».-an ar.d Toy, 1070i Nl*'i«»rn'^y<^r . 
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1970» WlUlSf Crowdort and Morrlot 1972; Zach# Hornart and Kaufmant I969). 
In coMparison vith aoat other educational reaearchf where different leam« 
Ing envlronmrtnta or different stylea of education naku little or no 
difference for the instructional effectivemea the results of cooperative 
tutoring is promising (StephenSf 1967)» Howevert it is obvious from the 
in^^onsisti^nt results that soae tutoring arran^;eRenta are more effective 
ti^&n ethers. Investigators have suftgeated several reasons for this in- 
consistency in results^ including differences In the training of group 
MAberSf the age and background of the group menberst the amount of time 
devoted to instruction^ and the quality of the instructional materials. 
One set of potentially powerful factors has generally been neglected^ 
how^^/r^r, in the explanations of differential effects, and that is the goal 
structure of tho learning environnent which can function either to facilitate 
or hinder cooperative tutoring, Johnson and Johnson (197^) have identified 
thr*»o iroal ntnictur*»8i Indlvid^iAllatlc, cornpetitlvo, and cooperative, 
IrYjlvliu\ll ^tic structures are prtaent when the behaviors and accompli shnents 
of chll^T^n h^»ve no conseq^j^ nces for anyone but themselves, Ttiat is, their 
perf o^r^-tnc^ or att'\lnn'*nt does not affect the goal attainment of oti^cr 
chlHr'^n. For exampl«> In a coatplc tely Indl ylduallzod Imstructlooal program 
or In an I n^-iivl dually tVlmlni ^i^r'^d reinforcement pro^?r.\n, the success or 
fall ir^ of on*^ ^rU^ h\n little or no effect on tho evalii^tloni gradest 
r^w^H^i or sti^^.n o^ ot.h'^r thlldif^r. In a oonnof 1 tl structure the sucoeriS 
or f^!l'jr* ^'f one nnUrj rlo^rly -xff^^^ts tn^ chano^fi for nuocenn of other 
'^hlM^'.. Wr«n '^hllir^n ^o-^^^^re ' wlthi on** aroLh^r in a f^ynl n of limited 
'•I* wi , ♦h'* 't'l^"**^^ n** '^I'^i rlv r*^^1')'^'^'^ ^h^ ''jT^ort-inl t In- for r'^-^l attain- 
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rvvolvea around groups rather than indivldutila. Group members share In 
the success or failure of the group's performance. A cooperative goal 
n^r-uctupe t\hould theoreticalJy promote more helping behaviors jetween 
children and bettor tutorf.ng. In individualistic systems, the pcrforrr.ance 
oC others Is irrelevant to a student's own goal attainment while In a 
comp«tltiv»» system ihfi success of others threatens one's own achlvement. 
In both of these structures we would expect a low Incidence of cooperative 
behavior. In a cooperative structurs, however* the success or failure of 
Individuals hati Implications for other students In the cooperative group. 
Thus, If rewards ^re stn^ctured that ax^e contingent upon the group's per- 
formance the Incidence of cooperative behavior s'lould increase with the 
proportion of reinforcement trat Ls contingent upon the group's pcrfomc..nce. 

For our present purposes, one way to conceptualljso the goal sti*ucture 
Is to focus on the structure of rewards (Kelly and Thlbaut, 19^91 Colenan, 
19^'^), In a coranetltlve structure where the rewards are limited and compari- 
sons Ar^ mr.io between individual children, the success of one individual i«. 
<?alnir^ maximum rewards reducea the probability of success of othors. In an 
Ind ; vl'iuAll.Ttic sycl^m, ji;d/3ment Is not nade on comparative bases arJ rewards 
\rn rilntrlb'.i*.od acrordin^ to pernonal ach? evemcnt, possibly Judi^ed against 
oneM pa. t achleven.'nt. In a ccoperfttive system, individual rewartJs are 
e^r-.r^-l aT -i r-^'i'-.oqu'^n of thi (ju-al-.ty of rroup work, Studont tutorlrv; nnd 
r**!-!*--! ^oo-«T-\tlvo b*»hivlcr should be pA,rtlally dependent on tho rowar-d 
Rtr^n*.';*^ of" r-l ■^n^^nr,J\ or 1 " i rr. . . n>^ ..I.*uatlon» Incr^ar.ir^ as the proportion 

r«» I r'"-! r'""""^n* J*'" ■"ndTit upor; r;roup p'»rfomanc'> 1 ncrn,-\«-,e'5 , h\V\ r.e'^n to ft 
ff-.f "■-.o^'^r'^, Mv^ Mh-\vlo»-', Incr^-^ne fr'-quontly In a f.or'Jratl vm 
^^w>-! « ♦ »-.| ' 'ur** -^-,1 - ■'•'^1 n '"•intl 7 If'f.'x f"r*"-,u«^nt in a rcnp- ♦ 1 1! ve or 
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Individualistic reward atructuw (Hawbllnt Buckholdtf Fcrrltcrt Kozlofff 
and Blackwellt 1971| Hamblln, Hathaway # and Wodaraklt 1971; Wodarakl, 
Hanblin, Buckholdtf and Ferrltort 1972; Wcxjarski, Hambllnt Buckholdtf and 
Ferrltor, 1973? Wodarskl, Haiabllnt Buckholdt, and Kerritort 197^J Johnson 
and John.^on, 19?^). 

To data# thare have been only a few experiments that focus on the 
reward structure for the group and the tutoring and other cooperative be- 
haviors between students. Our purpose here is to review several of theso 
experiments conducted by a gr::up at CEMRSL In St# Louis over the last few 
years, and not only to summarize what they tell us about how reward structures 
relate to effective coopemtloni but also to acquaint us with some of the ways 
that cooperative or tutoring programs nay be structured. Koreovf^r# the purpose 
is to 5u^T//;e5t how these nward stivctures inay interact with other variables 
cuch as rubject n:^^^. size of classroom, age, and so forth in controlling tho 
frequency of cooperate ^e behavior and to review future relevant research 
lsnupr> conc*>rnla^ the use of different relnforcenent structures to control 
the fr^quoncy of cooperative behavior exhibited by children in classroom 
cont<»xts. 

TVi^ flr-.t, a pilot r*jidy oy I^u-^kholdt and :^lnblln (/!AnbHn, et al.i 
IT'l] ^'^-^T'l lr.vol\''*'J tvr^lvo firct rr?.ie cnildrrn who w^n^ froa an inner 
^i\y '»l'*^'^r.Vir/ "':r.ool In an irzo/^ri'^.'v: i ar^a -ind h»-! b^^n tryi nsr to learn 
••r.^^.,,. j ^ t>iHt c;o with, variou". l^tt^-rn of Lne alphabet ov#*r p. fo^jr wef»k 
p'*rl'^! r^i")- \o ♦J"!*^ ^r'^^TlT^nt . Whi^c oth*»r chll:i?^n in th^ir clarr'^n 
^A.! * w'^ll f^wnrh in i'j:: irn tru':* i'^i n^^r.^ of th^r-*} twolv? had l^^arn'^d 
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period* In the experlient» the children were randomly divided into three 
groupst and all were randomly asGignec? tutors from among the other first 
graders who had been most success r^ul In learning their symbols^ £ach day 
the child and his tutor were sent to a sniall room at the opposite end of the 
building from the classrooms where they worked with the aid of a Language 
Master. Alphabet symbols of the souixls (for example 'V* or ••th*') were 
placed in the upper Icfthand comer of a Langua^rc* Master card* The sound 
itself plus a word beginning with that sound was recorded on one sound track 
of the card. For example , if a card had an ••m** on t.ie upper lefthaad corner^ 
when a child ran the card through the Lan,fl:uage Kaster^ he would heart 
monkey, •^m*'. 

Tutors worked with their tutee in several ways. Sometimes, they 
would play a game where the tuteo gave the sound for the first letter and 
the tutor took the second letter. At other tiraf»s, they would simply ask the 
tut^e to give the sound and then run the card through the language Master 
to chftck for accuracy. All tutors kept two piles of cards, one which included 
ttm souric^ft r>till to be learned and t.^e other sounds not yet known. At the 
bei?:lnnln/? of the study, tutors were Instructed to work with the children in 
the sane way re^^ardless of the relnforce:nent condition. After each of the 
sch'»duled twenty-minute periods, an adult tester would arrive to test the 
puplU Zh^ would hold up f^ch of the thirty- three cardn and ask the pupil 
to l^>ntlfy th^ nound nynbollz^d on the card. If he Ic^ontlfled the appropriate 
sound within t^n ?^ocond?, h« was riven crndlt for knowln/^ the sound. 

Ther?^ w*»r^ thr^Q irjlnf ormmnnt cor/il tlon.s. In '^.roup Aj, wh^re both 
t.h^ r^ip'il ^nd t>^.«* tutor wAr*< r*5lnforr*»d ncoordlr.^"; to the tut?:e*s progrei^n in 
i »** ^ ' / * ^ *1 ^ r. * " ' . ! I ^ ! X ^ *^ : * >♦ •'^ r * v ^' r IT * h'^* r m d 1 1 o rr^ ^ ^ 1 y 
l i'^nMfl'^d '^our.rjn thy t '^^ n^.'! l^-^m^d to rrlU^rlon in oarllor 
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sessions f and two additional tokens were given for each new sound he had 
learned to criterion. Tokens were used to purchase special activities* 
such as free classroon time end extra recess time* crackers* sweet dry cereal* 
toys, and tickots to play recreational games, such as pinball, target 
shootln?, and bowllrv?. Also, each day that the student learned two new 
sounds, both the pupil and his tutor earned a special pri2e~a cup of Ice 
cr«a:n, a candy bar, or a popslcle. In Croup 3, the tutors a.^ students were 
each ^ven eight tokens at the beginning of each of the twenty-minute 
s^j^5ilon3 which they received regardless of their progress. Ihis group, as 
well as Group A, could trade their tokens for a variety of special privileges 
or material itens. Group G received no tokens or other material relnforcers. 
Rather, the tutor-student pair simply net every day for their twenty^mlnute 
period . 

Th^* suwniary data for the three groups are given In Figure 1. The 
irr^nt^.^t effect vas obtained with Group A, who received the strongest rein- 
forcers for effective learning and Indirectly for effective tutoring. Their 
jte-ilin was thlrty-thre^ sounds learned to criterion (one hundred percent) by 
th*^ **nd of thie tw<»nty-day exporlront. Grcupn b and G, whose relnforcers for 
I'^-arnlrj^ ;».r1 tutoring wore t^lvon non-contln^en tly , did not do as well. In 
Zrn^:^ , Lh^ -n^^rJian "'oundr. ienm^d to criterion ir twenty-days w.ib twenty- 
thr«A ^or r/>7«»nty f-^^ ro«*nt j ; In Group G - 13»5 (or Ul porcoPit), 
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Ilka th&t of the previous experiment except the children could work either 
individually or cooperatively in pairs at the Language Master* In the A 
periods f a male teacher sat as a nonparticipant observer in the room with 
the children and with the childi^n and the Language Masters* He did not 
attend to or respond to the children in any we-y* The purpose for this was 
to reduce to zero the reinforcement given by the teacher for tutoring and 
learning during the A periods^ yet control for the presence of an adult* 
During period Ala^ howeverf reinforcement was given for individual vocabulary 
gains demonstrated each day in a test after the fifteen-minute learning 
period and during experimental conditions Alb and A2 for autiial vocabulary 
gains of cooperating pairs* In the 3 periodSf the teacher walked around 
the room from one pair of children to anothert reraising them and handing 
out tokens which were exchangeable for valued reinforcers if he found them 
teaching one another but ignoring them if they were not tutoring* Wage 
relnf orcenient was also given in the B periods for mutual vocabulary gains of 
cooperating pairs as in condition Alb and A2. In condition Cf tokens were 
gradually chased -out and the teacher used only praise to reinforce coopera* 
tive behavior, 

Pi^^res 2 and 3 about here 

Tn^ data In r'lgur^s 2 and 3 Indicate that the children tutored each 
ott^^r ffiore and thny learned at a faster rate when the teacher Intermittently 
rav^^ them tok^nrn and pralne for learning together at the LAnguage I^Aster 
than th**/ did iurlnp; th** A periods when they were simply reinforced for 
vocabulary •rial nr. In oth^r words, the data In Figure 2 nup^cost that these 
p--;-^. ,>:■; wo'llJ n''^'"-tlv4y t\i\or ono anotn^»r unl^^r^ Intermittent 

r^ln'*or'"*^n**nt for tutorln/^ per was added to the reinforcement the paln^ 



BEST a)P1f A«AlLABLt 



9 

receiv*»d for pasjslng the test. Furthei-nore, the data Irrilcate that while 
the children did not learn from working Individually at the Language 
Master:!, tho rate of learning increased eubetantlally during the B period 

when th'iy start^;d tutoring one another. 

Hence, this experiment agal supports the general hypothesis that 

efff'ctlvo tutoring an^i effective learning will increase as the strength of 

the roln^'orcer-, for effective cooperation '^r tutoring and effective leam- 

In.^ Incr'^nnes. However, It represents a nice twist in terms of the design 
tutorin,^ prcrrajxs. There was no stlgmatlzation of the children in this 

experlr.i^ntj the children were simply paired and told to teach one another. 

ond'^r th'^ propo- relnf c jcenient conditions they did; in fact, they generally 

took turns at b<»ing the teacher and the pupil. 

Th*? thlnJ experlnent in this series by Stoddard, Bushell and Hanblln 

(Hanibllr, ot al., 19?lt 37-39) tested the same basic hypothesis, but the 
r.lt'iatlon wp.a somewhat different in that it did not involve Lang-.iage Masters 
Father, th° 17 nuburban preschoolers, ages 35-59 months, during a standard 
'^5-•^ln^itp study period, could choose in all condltlona of a BA B A3 AC 
•rrv.-i.r.*>nUl r.'-rles to work on InJivldual lessons In one area of the class- 
roonj with one two teachers or they would team up in pairs and work in 
nro*>,or \rr\ of thn clamroom with a third teacher. Careful records we-.-e 
'^»pt on th« pro:rt>-.3 each Irdlvldual child from the beginning and 9 child 
^ho Vrov a subj-ct war, a.-Z^ed to tutor another child who d.ld not. Throughout 
ih» A 3 coa-Iltlon.s, the children had a choice. Thoy would receive 
ir-a-h"- .rproval ^, rd to<on3 for workln.^ pith'/r irriivldtjally or In pairs. 

nrt.-,-r~or", ar, tho/ wore coniol'^tln^ a lepcon they wore given tokens in 

"o:v,rtl'-n lo th^ r.;rn>r o*" !^ymbol3, words, nunbern, etc., learned to ' 
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criterion. Howevert In the B condltlcnt the children who were working 
togothrr as tutor-pupil pairs were reinforced differentially^ That Ist 
both received a special token when the tutored pupil answered questions 
correctly on the assigned lesson mawerial* The special token was larger and 

was made out of more attractive plastic. More importantlyt it was worth 
foar of the regular tokens. Condition C was similar to the B condition 
except the attractiveness of the backup reinforcerSf the things the children 
could buy with their tokcnsf was increased. Field trips to the locdJ fire 
atatlont police statlont pet shopt poet officSf etc. # were added to the 
usual purchasables. 

Figure 4 about here~ 
Note in Figure 4 that, in general t the children spent more time in 
tutor-pupil teams durla? the fl condition when the reinforcement for such 
activity was Increased over what it was in the A condition. Moreover, 
when the children were reinforced still more in Condition by being able 
to buy more with tokens t they spent still more time tutoring one ano Jiert 
FlnallYf test performance increased with tutoringi that is, the mean number 
of test items correctly answered by the pupils increased with the time spent 
tutoring* 

In asFil^^nlng lesscnSf the teachers in this experiment attempted to 
give e^^h child experience both as a .pupil and as a tutor* This was not 
dl'^flcult ''or the pro?^ress of any ^ven child was somewhat unevan. Every 
chili did some thirur.^ better than others and he could generally tutor In 
arei'5 where he had strengths, ?or example, It was not uncommon for one 
chll-i to te-ich a second hlr^ nunbers and then the second to teach the first 

-irst, the ob:-.orv'?rr, ynr^ contin'oally ajia;^ed at the way the child n^n In- 
nov-^ t,^i #if ff^'^tire t^n^hin^ technic u^s. Second > the chlldrf3nf once they got 
ERslC the ••hang of It*^ reemod to enjoy teaching one another and learning from 
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one another. Thu^p the situation was unstructured enough to allow the 
children a ^^reat deal of freedom to develop their own approaches to teach- 
ing and learning and that freedom to dovelopf it seemSf was fun* 

There are some educational experimenters who inay be nervous about 
reversal desirna such as those used in the two previous experin«nts and 
many believe th^t the data are confounded since severtil experiacntal 
conditionn were inv^stl c'^ted throui^h tir.e. In the following experiment 
conrfucted duria: m ei/rht week period t which tested the effects of rein- 
forcenent on tutcrin;?; and learnln,;? (Hanblin and Hamblin, 1972) # an analysis 
of varlanco d03ip:n was used involving 32 inner city prcschoolcrst 26 white 
and 6 black, Tho experinont also tested the effects of adult versus peer 
tutorin/^* 

Kigijre 5 about here 
Ttie res'ilt-: in Ki;;ure 5 indicate that tokens for reading and peer 
tutoring; incroai^ed tho na-nber of books the children were able to read to 
criterion and th.at the effects were additive (all interaction terns were 
in5;ip;nlfic?^nt), Th^^ hl^h IQ children scjned to benefit more since under 
th** oeer tutorlar; coryJltlon they continued to be tutorod by adults for 10 
mlnut'^r. ^-^r^.rh day incJ they tutorod their nlower peers for 10 minutes each 
day — no tatorinr tl-n^ wan not conntant. 3e th^ t as it n-iyt thn low IQ 
cMlIrpn, w'^-on try?/ r'^celvi tokons for r^adin:; and wen* tutorod by their 
pp**--, '"on:^.t*''>r-^bly b^tt'^r th^n the hl^-^h and medium 13 children wh^n the 
li^.t^r w^^r*^ v«n toJ^'^r.n for att^rdlni; ^^ni\ when thoy wore junt tutored for 
i'^ iilrr.t^n rv ;iduit<^, Vhll^ thono dita a^^aln su/^/r:;t tbat n*lnf orr'?r./»nt 
fnr <^ *: 1 V: *.'")T'l r.r '^vjI i'^irr.lr-,^ fnar'^^'!!^/ lnT*^;in^:", th*^ ^Tf^ct*v^vrri^ of 

ERLC ' „, , J , 

r^n^.r.nrt ^hy f^Arnir.^ hy icjiw children lr> a'^pamntlv InhlDitod whon thny 
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ai« tAu^ht by what to thorn aw giants. In addition to being snaller, less 

frlght^'nlng and inhibiting, peer tutors generally use a language that 

peers understand. The late Jules Henry, after observing inner city class- 
rooms over an extended period, suf jested that adult teachers tend to talk 

over the heads of their children. Children, when tutoring their ceers, 

probiMy do not have that problem. .Cone nay be clumsy teachers at first 

but our experience has been that given practice and roinf orcenent lor 

effective tutorln?;, ciost children can becoae rather good teachers. TUia 

innortant flnJln^ should be considered when educators decide whether or not 

to lr.5tltut#^ p'»er tutoring. Soae children nay learn considerably better if 

th^y have thn opportunity to learn from peers. 

Tijtn-^lr.r "rr! "ivouv Contln.-'enciea 

Pr.->rfcnbrenner's (197C) Russian studies suggest that when children are 
put under uproup Instead of individual contingencies, peer tutoring occurs 
natur^.lly anJ because of it, academic achievement Is Improved over what it 
mi(r,ht bi were the children put under Individual contingencies (presu.'vibly for 
th** r«»lnforcers), n'hile broafen-.rfnner cites no experimental data to 

deT.or.:.trate tho point, the por>sibility is intriguing because one of the 
problo-ns of rettin^^ up the conventional tutoring prcTraa is that it often 
r'^qul'^T. a cor.-.l'lornhl'* a.-nount of clrasroon rr'anafement by the teachnr in terms 
of tl.T.R ir 1 '^n*ri'y Ir.vol/rd in t^m orPHnlT-.ation of the acadcnlc tasks and the 
a !.Tilni ''.♦-.r^t'.'";n o*" t'-.o r'^lnf or^r^riont condi ti')n?5. If r ronf f*nbrenr.er were correct, 

^r.'^w ^\ or '[y.^i by-i"^ r')nt of tho-.*' mannr/om^nt problona, Ihtee 
, ^< „ ^rvv*» r*»r*'nti/ t^^.^r, ^on** w'.iih invnr,tlr,at^ theno nattor.s in sor.n 
Mtall. -{owv-tr, r)«for*» r«vl«»wlnfl; Vi^.-q, it la ner;er,nary to dincu.'-,.'-, pmclnnly 
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fo Mtt p^epU, group eontlns«nei«s dcfim a •liutUon whtrt Matwn 

of « t?roup arf relnforMd on the basis of tha avera«« perforaance of all 

of tha group aeab«r», Thua» If the aenbers of a ^roi^ averaged 50 percent 
on a test, they al<?ht receive five tokens each (if 10 were the aaxiaua) 
or if they averm#;ed 90 percent on the test, they aight receive nine tokens 
each, When the performances of all group neabers are averaged and rein- 
f creed, it will be referred to as an sverai^^ pwrforwance group contir.g:ency . 

Alternatively, the group «ay be reinforced on the basis of the high 
performances in the group. Thus, if the top three scores on a test by 
aeaberi of the group averaged 90 percent, all anabers of the group receive 
8 tokens. This contingency is referred to as a high performance group 
contingency. Additionally, a group may be reinforced on tha basis of the 
lov performances in the group. Thus, if the low 3 scores on a test by Beabers 
of the group average 50 percent, all meabers of the group might each receive 
5 tokens, or if the bottom 3 performances average 70 percent, ♦^en each 
member of the group night receive 7 tokens. Thi» is referred to as low 
perforavino group continfrnncy . 

These distinctions between average, high and low performance group 
contlrurencles may seen unimportant, but theoretically they should lead, and 
empirically they dc lead, to quite different behavioral outcomes. In fact, 
the purport of the first experinent by Hathaway and Hamblin (Hamblin, 
Hath.Away» and «odarski, 1971) was to compare the effects on academic achieve- 
aent of th** av«nw;e^ hli^h, and low performance group contingencies with the 
tfftct'^ of trfo oth^r types of indlvld'jal ccntln^nnciec, for perfortuince arvd 
for Att^r.d/\nc*^. The «»xp^rl.'n''nt Involved 5 experimental t^roupe of inner city 
fnurth ^'\dT?., 3 vltn 7, 1 vi th B, anrf 1 with 9 memb-rs. TYw» f:Toup3 each 
s:.*".* '< w,»<.> •. nryi^r *»i-:r. of tie expert len tai conii Lior.a which w«rn Anr.l.-.r.ed 
In '"oijr>r hal-^nc^d oH^r dirlrj/ their s-a the ha tl rr, , reading and np<"llln.7; 
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periods, which UsUd for approxiaaUly 35 ftinuUs each day, Ihe t«tch«r 
UMd th« ragulAr currlcuU material provided by the eehool district and 
pro^«so waa aaseased by calculatirv; standarised gain acorta (average 
progress for the entire elaaa daflned the unit) on weekly pr^-poat teata. 

The diita in figures 6 and 7 indicaU that the alow and the gifted 
atudenta had differential reactiona. In particular, the gifted atudenta 
perforwed best on the high performance group contingency and the alow 
students perfonaed beat on the low performance group contingency. In fact» 
data suggest that the best performances turned in over the entire experiment 
ware by the slow students under the low performance group contingency. This 
occurred In part because under sucn a contin^;ency, the alow atudenta evident- 
ly felt considerable aotivatfcn since their pjjrioraance was ao crucial to 
the group outcoae. The other reason for thej.r remarkable progreas waa that 
thm Bore <rifted stulenta apent auch of their time tutoring the slower 
students. Be that as it may, the second best performance turned in by the 
gifted students was under the low performance group contingency and the 
data (not shown here because of space limitations) indeed ahow that on 
the avera/;e the <rroups, as a whole, did better under the low performance 
group contlH/Tency than under any other, 

Flfiures 6 and 7 abo'it here 

The second exporlffwnt, by Wodarski, Haasblln, auckholdt, and Ferrltor 
(WodarK>l, et al., 1771), was deslfrned to see If different alxes cf 
Individual and low pftrfonfiAnc trroup contingencies nlp;ht b« acre effective 
In ^r'^ol -rati acad«»mlc achleverent than wan a atralp;ht low perfomance 

fv^'i?- '^f)" tlrv'tr,"/. T'nur, th»-« w«re fni-" • x r'^rl. rental cor. ii tlonr, , on« In 
whl'.'h i~hll lr<>n who w*r*» on 1''0 p«^^'^nt I mil vldii/<Ll contl nr'^nrle;; woro paid 
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A pUy dollar for Mch ppoblen th«y theMMlv«i got right, ona In which th«y 
wer« on 100 jwreent low parforwance group contlngtncy. TTiay ware paid a 
"dollar" for the avaraga of tha botton four parforwancaa by meabars of thalr 
group, and thera vera two intaraadlata conditions whera they ware paid a 
fraction of a "dollar" for their own porfonnance and a fraction of a "dollar" 
for the avHrage of the bottom four parfomancas of their group. Thla 
experlnent involved fifth grade Inner city children, but only during a 25- 
ffllr.ute ."lath period each day. Again the fnx)up3 were rotated through tha 
experl.'wntal conditions in a different counter balanced order. On alternate 
days in all conditions, the children were told that once they had finished 
th*lr own work, they could tutor other members of the group If they chose 
to. DaU "tBvn fathered on the percent of the tliw the chlldrrsn spent tutor- 
ing \fter th«y h.\d coapleted their work and the rate of Improvement on the 
arlt^retlc t^sts -is calculated for each of the groups for each of the experl- 
aentAl 'lorvil ♦ions. These data are presented in rlf^urcs 8 and 9, Kote that 
p«»#T tritorln>^ increased markedly as the proportion of Fxoup n» in for cement 
lr.rr«»as*H. Also r.ote that in general the acquisition coofficiontn also In- 
r.r^y.Z'^d as trie proportion of *;roup reinfc reorient incre.iRed, Both cf thore 
r*»litlonr.hin3 w*.n» hlf;hly sli^niflcant sUtlstically. j'owcvor, further 
Aialy-^ls of tho lata not shown here arain :iuir,r,'^Bin that the nlov/or students 
b^in-'fltod B)r«! tt.an did the morn ..gifted student-,, thtt on tne av^ra/;e the 
(i,\^t(^^ ^t'K'ant.s did '^onnl!'* •*ar)ly ^-^tt^'r on th** 100 porcont low p*»rf orrance 
«rr'-/'i'^ -mti t '""rcle-. tnnn th«y did on th«t individual rontlr.'7;<»ncl»»n. Apr'^ror.tly 
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TigMren ^ arvl 9 about here 
The data are rather cle^r then. At least under low performance group 
contln;;encles, children do orpanlT.a thomselven to teach one another, as 
3ronfenbr^?u)er su^^restod they r4lr:ht# and tholr academic achievcKent improves 
aa a resilt. 

The third experiment enployin:; shared proup rcinf orccrcont (3uokholdt, 
et al, , 197^) aidftd a dinension of training in skills thought to be useful 
for effective cooperation on instructional tp.sks. The 60 students wore 
f oarth-w^rndors from schools which serve a poverty-stricken urban neifjhbor- 
hood in 1 largo nid-M«stern city. The experinent was a 2 x 2 randonlzcd 
desl^, with ih(^ two factors being reinforcement conc^ition (non-contingent 
reinforcer.c»nt vr. shared froup contingent reinforcement) and tutoring (no 
tralnirT for tutorlnf? vs. training for tutoring). All students were 
initially tented on a measure of readln^^ comprehension and stratified Into 
low, t1(J^1^, and hlr;h levels. Ten snail groups of six members each were 
then ^orr.'^ri '-within clar^r^roors by randonly assl/mlnf; two menbers of each 
atlli*/ loy^l to each fcroup, for a toUl of six members to each group, Lniall 
gro'jr.r: w*>r*^ tnen rar^donly assi^T.ed to experirnental conditions. The group, 
rather th.m thn Individuals, served as th* unit of an-ilysls. 

All grou-n wori^od on a rc-adlng a:!5clrn.-^^nt for twcnty-fivo minutes a 
day, tnr^^ javr, week for four weeks for a 25 rrdnuto period. The reading 
f*'/^^ ^f*^^ .-xf^nt'*"! fr-^z tt^s^ "*A r*"\iing r:?rio?^, The exorclrier w^ro 

f^^-i-^i to \hn l-.^-,-^.iddio iclllty lev^lr* ^rA t'.'^ir difficulty l^vel n^r.-^ln^d 
ir-^r'^/l'^i*Mly \h*^ n U^r^j r,tu.*y, .,tu<!onto Wf»r*- 'Ivcr* irictlce 

'^"^'^M ':>n''. ♦o iN-^wor wMJ^ -oi.ilr.^. T^e c irrone of t-n^^o q*:or,*lcnn wf; to 
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to facility U either asking for help fron othi^^r children or giving help* 
following the re/viinR pericj, ^ajh student took a 20-'lter Multiple-- choice 
compreh*jn5\lon test. No tutoring or other i.sais^Ance vae permitted during 
the test. 

Hefore the tec;inninr of the study, the experlRen^ois w^t with 
teirh^r.n an^ sttKiontn to Identify rein*?orcer8 which were desired by the 
chllir^n ird which wore *ren<^rally avaDablo to achools without addiUor-al 
cont«^. A frf»^ period in the afternoon to acciallce, play cajrdSf and dancii 
wer*^ the ncr t ro::ular rplaforcers select^*!. Others included extra tine at 
fyn and rrcer>r; and opportunities to m^et popular local sport and entertain- 
ment flrumc. 

Chlldi^n in the non-contln/^cnt reinforcement conditions received 
reinfor^or/ nt merely for ]rirticlpatln>^ in the experioent and not for their 
p'^rfc r^r.c^^ th** r:»?.dir^^ exerrlrec. Children in the group-contin^tnt 
corUtlon rocotvcd r>olntr> bmed on the avenure score of the group. One 
rolr* w-^r, .•..>>ri-^ri for erich Incror.'^nt above the standard of 20^ so that a 
^r^';-> '.vltn on av^ri.*^ of 3*^ wmud cam 15 nolnts. TTie points were exchnnfred 
on''*^ a w^^< for r*^i r. force rn, Tho nore points a rroup accunulatoJ, the more 
d'^'tlr^ a r^ir.f oT'^o^- thf»y couli p':rcr.\£^e or the lon^~er they could renain 
in \ r*'i nf . ' cl n " ir:tlvi.ty. 7no -^^.lldr'^n in the non-contln'^f^nt ;.;roup alr.c 
f^-^^lv^'i r**^»'^i :i^> on iv«r- .'^^ rrou: "".r.d ir/ilvldual f -^rt'orrance an well an 
"'^Ir.*^ ;, : *r.^lr r^^ 1 rf'-.r "Jl^! r.ot ^«^^;ulr*^ an r^x^'hin*-^*^ of pnintn. 

^y.lllr^n Ir "trilnlfii^ In t';*orlr.'" coMltlon n^f^^iv^^rj about a 

♦w-i x*^ ! on^-nxl'" r.o\r n1 r 1 -^'ur-^r In tutor.lm;# Th** n.^o^t cr^urr^ Included 
^'^*r. I vr; * r'.'" 1 or. '^r.; 1 1 ly I r*. : In how *o r^^'o^nl^'^ tf»^ t yn\i n^*»'d «nr^ 
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and how to provide instruction, feedback, and njinforcenent for othtr 
itudenta. All etudtnts also had 8up«rviMd pn.ctic« In both the rol« of 
tutor and tut«o. -n.e children in the »*no-tminin5" conlltion did not 
receive this instrucUon. 

TVo dep#r>ient variAblos were usedi one was a measure of "reading 
compr-.Vnsion" and th« second was a measure of student "cooperative and 
tutorlr.- behavior." The rea<tin^ co-pn^henslon measure was calculated froa 
the porfonaance of the several groups durin.3 the final three days of the 
study. The ateasure of cooperative arxi tutoring behavior was obtained by 
cbserv-ra uairT a tlae-aaapling checklist used in a pi-evious study (Wodar kl, 
«t al., 1972). 

Table 1 contains the analysis of variance for the reading coraprehen- 
slon f^.^.t^ur«. The nain effect? for both factors are significant ( v « .05 
level), with *;Toup contin^ncy frroupa outporf orain« non-contin<?ency rroupa 
arJ tmin,J-tutor orroups cutp«rf orriir*; frroups without trainim;. Therr^ was 
r.o slmiflcant intem-tlon between the two factors. 

Table 2 conUinr. the analysis of variance for the tutorirj>: measure. 
-r-^ rAln ^f..t for both factors are eirnlf lent (•. = .05 level). TT,ere 
was no ri -nirir^nt interaction hetwo^n th^ two factors. 



T-r ,tuil.n ru-,nan7.d In thU p.-r r,u:,:r7rt th- Idra that chllcr^n 
frn, van ... .o.lo-..nr,..l^ ^'U^-.,. :>-tw...n In. ...or, of 1 to U, In r.las.- 
ro^.., 5, ,^ :-^r'.r'^ ^r.n work to.-pt.h.r rff.ctWoly ir. 
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»ath«»atlcs, woccibulary d«v«lopMtnt, r«&dln«, and so forth, and that th«y 
can »»rv% nn teachers for ona anotliar. Moreover, the atudlea indicate that 
Mhen approurlato rp< nforc«»«««nt is provided for cooperative behavior, help- 
ia» behavlorn as well as student perfoimance can be increased. In nore 
^o-.Tal t^mn, we are arjruln,^ that relrvforceaent strategies can be used to 
cn»r;te a cooperative goal stnicture for dyads or larger groups of children 
an-! that <i coDc^^ritivo f^oal struoturo will laprove cooperative behavior 
aior.': chil-lron 35 well au rroup academic perforwincc. 

lapllcatlons of these and slnllar research findings in the effects 
of coop^r.-\tlve et-^ent rroupa for the design of instructional systeas and 
for the r,'»r.^ral in^rover.ant of educational services are great. Current 
ed'JCRtior.nl resenrch and Innovation pro>cts give aajor attention to the 
id-ntiri-^tlon an'l t«achlnr of BO-called essential cognitive skills^ to 
th'> cont-nt md dnsUn of currlculua, and to the role and critical skills 
of tho t-^-:-nr. 7r.^ social synt>?n of thf children is generally either 
n^.-l^-f^ l or vl«»wr'-j as a paaslve n-sponne to either teacher or curricular 
control ( tr-, lltl ttaI compo ti tlvo clAssroojis) , an an active, but Indlvlduallstl 
ril", ir. wr.l-.n ; child -hooses his inJlvidual options from available altorna 
tiv-n (oT-r nl\'.^T^,-■^) or d»velons his own altftrnntive (free schools). Hole 
r^la^lor-^ I' •., nov.3v-r, oft^n do not follow prwacrlbftd modeln. Bccauso an 
tr-*r';r»l n/ -.'^- io^s not sxpli-ltly buUd-ln ml^ r«lationnhlp bf»twocn 

^h'.l^r^n -'--T not ro^n tn-it r*»Utl ornhl -5-. will dr»velop. Or, fcecMir** the 

— l-'U Ir,'11vl ! ;all7«i , not T.-an th-it chlldn^n will not comp^f 

wl**- ^_ rr'^-ir norrr^ to hold down p^rf orrr.nnc*, Tt^.e 

-•.!l'!-«r n-l'..: ^nr^ .^h -r.or.-iU r-d p-o -rar to boat 
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social syat**!! la cptated, and th« nonsa of the isyste* not support th« 
formal goals of tho achool. In fact, thrr« is erldencs to indicate that 
Mhan goal structures m9 not systsaatlcally built into an Instructional 

• nviom.'wnt, ohll-in^n will .i1ort tho intnr;^;tinn ntr^terrinn thoy know bffwt , 
thA» In, In . iivl l';-\; i"t tl" .ir.d cono'-'tl tl vft ytratc-.-les (Johnaon arxl Johnson, 
l"''^). Th'ir** la mvUlrncf. to surrort the arimn«nt that Inflividualiatic, 
co.'.r-*tltlv« .-^/".•.e.^a norve to limit student acAcJsfilc perforoance and asplr*- 
tlor.". i.-vl to lerrfsi natl'-.f action wl*i^ achool (Colcnan, I9681 Johnaon and 
Jonr.'--:n, I"/;-*). 

=:duc-«.t.loral rcsffarchers and d«»velorer8 then should attend to ways of 
cr«-\t'. n*: cor.:'!rJ\tlve Int*? nvctlon between children for purposes of increasing 
a-'A.^-ilc ^^rfar^nc^. as well ao for inprovln^ Interpersonal coawunlcation 
and Atl-.f ^.ctloi with acho,-)!, TTw re-desicn of the structure of rewards 
off'rr'", one rc-ate to Attack U» problfrsi, Ihere are, of course, other proalaln<j 
alt»T ",%'.lv->- '"or r<»-rocuBlr./ the (tq^I atnicturo of the student social system, 
Vr,^ r. -,tl.cr.i of ":ol#»r,An (I'/'!'/') on b'Jtw- en-nchool corapetltlon and of 
Li-Vrl-^. m-l r iw^rdr. (l'^/^'3) on tean coatj'^tltion and acadnmic gamea are, for 
tr,^ n itr,-.—: , r^'^rt -^xcltlr.^ r*jc«sr.t proposals on the probli^m. 

In ror. :ludl tnla r'"^*"*-* tno autnorn would likn to cugger.t several 
tn-l'-T wM-r fr.«i ^^rorv» hlrn ri'lorlty In future ror.oarch on the 

; o: 'n-! »'v\l'i Ion o*" '-' or..' r-». 1 1 ve ..-o-il atructurnn. Current res^'arch 
In V.i ■ li ; r.' ; i. '.i n.vy i'- J ^t L" it '-tlv.'. F{ow«?vcr, ar^worn to 

^o-^ t.'" '■-^llowlr • •r;«'; »1 .r", r,n-'.I1 l^cr«^ ''' onr knowl'>fir/#^ ;ind 'jrvi»?r- 
•.♦.A"!'.'^ ''i' •, Vir. 1/ ;<n w#ll !•> 1 1 V> to t. r ol 'n'xtl on,-' 1 Hyst«:nT for 
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Do txtrlnslc rtlnforwrs iw«d to hd used to develop cooperAtive goal 
structures? A better question mAy be what types of rewards can b*» 
used and which ones work best with various classos of students? We nay 
find, for pxanple, that children with a history of failure In school 
n«y benefit froa extrinsic relnforcvrs while chlldron who have h.id oore 
S'lci'^r.j or who havo acquired tore aklUa will acquire sufficient reln- 
fovc-rj^nt froa rartlclp vtion in cooperative groups and froa appropriate 
leirnlrp; raterlala. AcJ Jltionally, we nend to isolate the effective 
aech-vni'-..-avi for th'» delivery of relr.f orcer.ent to Increase cooper!\ti,ve 
beh.-ivl orn, r,uch as tokens provided by adults or by children and praise 
fro3i chllciron ?nd/or adults, 

>.rl«'\ \r,i /iwards (l"^/73) have dcrr^ ai<::nlf leant r«s«arch on Important 
proc'V.; viriar^lcs which occur In group structurec. However, further 
.'^♦'jJy In thlr, area is lr/?lcatnd, :,o children who need the fioat aGslptance 
^Ton oth*rn tvcelv^ lf»s3 natl rfactl or. and develop noeatlve inagea of 
♦h"-"-,-'! v",'* In wh-\t wayn -jo studrnts pronr.ure one anoth<»r to imjirove 
th.Air p*^ rfr-m-^ .".':«», "ind in peer influence conatructlve or doatructlve In 
partlrjl'».r "a-'^z'* jo chlidrf^n *iyfz atter.nt to £;ibota*re group porfonRanco 
arvi ''.')-^ " in t-^.lr, avoH^ Zo coopi»mtlve rroupa lead to greater satir- 
'■=irt', wi*r, ' ntc .-•-•'^ ---''^,11 -ircJ intrat-nr-onal rolatlons? 
«'hi*. - IHt, '-*»'-,r!omivon*»sT i■^ reinforcf.T^nt, a d»»r.irc to help 

rK C'^rViin I"v«l v*'--)!! ar;lilty, and no *orth, ar( neodt'd to 
; ir* I ' 1 v " l i 'n M v* PTQ-i^r'' .'/O Tont rhiHi »»n h-*7o t.h'«r'? r,mii:i 

tr -J 'j *.."." ■,' r*"" ] *,o tA'.»". t ' 

. vrf -I" - ,')- "r"< I V* rr^'.r •, ». 1 r. 'i 1 r^fJ ov'»r Ion,' r^rl.'-r'i'- of tiro? 'iVint 
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tutoring to indlcAt« whether they continue to exhibit cooperative 
behaviors in other contexts at later points In time or whether the 
tutor and tutee maintain the academic galnst 

Are ^oup structures best for all subject areas or are there subjects 
which should be handled In another way^ with competitive or Individual* 
Istlc structures? In other wordst need to isolate the conditions in 
which iqroup contlnj^ericles work best with what type of curriculum 
lat^ilals. Likewise^ (in some subjects more than in others) students 
may be more effective tutors or may require extensive training In teach- 
ing methods to be effective, 

la competition helpful between ffroups or should groups compete against 
an abstract standard or their odjx past performance? Should thers be no 
competition of any kind? Can competition be eliminated or simply re- 
din^cted? 

Vhat are the effective components of the tutoring process^ the friend- 
ship bond, Interactional behavlort actual Instruction in acquisition of 
eklll«, relnforcf?ment provided by peers and tutors* feedback* and so forth? 
Very few Rt'jdl^s exist which empirically compare the effects of coopera* 
tlve, com:^etltlve , arvi Individualized structures created by various 
r^lnforcer^nt system?^, tie need more Investigations to provide hard data 
to a.scert-aln the effects of these various structures on essential depen- 
dent variables In education, 

Prtrtlal annw^rs for ro^ie of theso questions exl.nt In the literature, TTie 
rlre, how^vT^ for lar^re-rcale anH syjiittematlc research on the effects 
l^T^rl-'n'^r.tAtlon of ^ro^^J^-^tnicturer, whlrh promote cooperntlve behaviors 
' '-'^.l 1 ! . ?.>'*^*> ir no *:r**'\^er nrcl;il r r^^i'^.r* to 6^ -oivf^d tn.in 
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Invidious coBpntltion* lack of comnuni cation aitd enpathy, and nutual 
hostility aaong people, We can begin seeking the solution by teaching? 
our own children how to help one another. 
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Figure 7 
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Figure 8 
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TABLE 1 

UNIVARIATE ANALYSIS OF VARIANCE 



Source 


7f 


MS 


1 F 


Factor A (Re 1 nforcenent) 


1 


276. lA 


U.85-^ 


Factor B (Tutoring) 


1 


85.55 


^.60A 


A X 8 


1 


28.75 


1.55 


Within cells 


36 


18.59 





*F-ratio sigaificant at leost atet - .05 level 



P < .001 
P .05 
P >.05 



TABLC 2 



UNIVARIATE ANALYSIS OF VARIANCE 
FOR MEASURE OF TUTORING BEHAVIOR 



Source 



Factor A (Reinforcement) 
Factor B (Tutoring) 
A X 6 

Within cell s 



df 

1 

] 
1 

36 



MS 



21 ,390.62 
l,9'*6.02 
133.23 



25^. 65- 
23.17-' 
1.59 



P < .001 

P <; .001 
P > .05 



*F-ratlo significant at least at = .05 level 
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